Introduction
Studies show an increasing difficulty for countries to make all their food and energy, within national geographical boundaries, due to scarce water resources [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] . Therefore, basin states are faced with a difficult decision: whether to maximize food and energy production or limit and/or stop production and buy the shortfall from other riparian states [11] . Rational decision-making supports cooperation aimed at maximizing production while minimizing costs, regardless of where the food or energy is produced within the basin [6] . Based on previous research, trust is a critical element needed when making the bold decision to stop or limit production and buy the shortfall from other riparian states [9, 10, 12] . The willingness by the parties to cooperate is sufficient to emit signals that get reciprocated and based on repeated reciprocation of signals that foster cooperation, trust can be cultivated [13] (p. 225). Some riparian states are not willing to cooperate, due to low levels of trust [7, 9, 10, 12, 14, 15] . Therefore, many basin states are locked in an impasse: they need to cooperate to build trust, and they cannot cooperate because they lack the 'willingness to cooperate,' which is a core element that initiates cooperation [13] (p. 225).
We define a trusting relationship as one where the trustor (A) has definite feelings of assurance and hope that the trustee (B) will act in the trustor's favor "to do X" [16] , and not take advantage of of trust are not similar to high distrust levels, and an increase in trust does not automatically lead to decreased distrust [28, 32, 33] .
Most studies focus on understanding trust [18, 25, 26, [34] [35] [36] [37] [38] , with insufficient research on trustworthiness and the relationship between trust, trustworthiness, and distrust [34] . Reiersen [34] (p. 1) states that it "is somewhat surprising given that trustworthiness is fundamental to trust." Hardin [16] explains that most of the trust literature barely mentions the term trustworthiness, "though implicitly much of it is primarily about trustworthiness." Reiersen [34] (p. 1) adds that "It makes no sense to trust others if others are untrustworthy." Also, it is detrimental to the trustee to trust an untrustworthy person. According to Reiersen [34] (p. 1) trust is based on the belief that the trustor can be entrusted not to abuse the trust shown. Furthermore, some models theorize that the trust-trustworthiness relationship is complementary and cyclical [27, 39] . Moreover, there is limited research on the relationship between trust and distrust, especially in the context of water cooperation [6] . Also, due to weak conception of trust, many studies do not incorporate the three elements of trust in their research instruments: trustee, trustor, and the trustee's behavior (X). Countless researches focus on A and B with no reference to X [40] (p. 19). Hardin [16] explains that A and B without X is an incomplete understanding of trust. Bauer [40] (p. 19) further states that the inclusion of X has diffused slowly within the trust scholars. Bauer [40] (p. 20) recommends that trust scholars should conceptualize trust and formulate questions that demonstrate the three dimensions of trust.
To increase trust amongst riparian governments that share a river basin, it is essential to understand trust elements and how they relate to one another [34] (p. 3). We seek to study trust and collaboration processes using a game environment. We chose policy gaming method because of the low risks associated with gaming, which provide a safe learning and policy practice environment. Through the game, we simulated the river basin context and facilitated the process of interaction, joint problem solving, and learning [41] [42] [43] [44] . We used the pre-game, in-game, and post-game assessment results to assess the relationship between:
1.
Cooperation and Competition: Are cooperation and competition alternatives, or can they coexist [13] (p. 215), in the context of river basin management? 2.
Trust and Trustworthiness: Is the trust-trustworthiness relationship complementary [27, 34, 39] , within the context of the Nzoia WeShareIt game? 3.
Trust and Distrust: Is the trust-distrust relationship bi-dimensional [28, 31, 32] , within the context of the Nzoia WeShareIt game? 4.
(Dis) Trust, Complexity, and Uncertainty: Increased trust leads to the reduction of complexity and uncertainty [25, 45] . What is the effect of reduced complexity and uncertainty on distrust [46] , within the context of the Nzoia WeShareIt game?
In this research, we undertake a subjective assessment of respondents' propensity to trust (PTS) which we divided into two variables (trust and trustworthiness). We adopt the unidimensional view of trust and distrust at the start of the experiment and later assess whether we can separate the two constructs using the multidimensional scaling (MDS) technique known as ALSCAL procedure [28, 33] . The ALSCAL procedure facilitates detailed analysis of the underlying dimensions and clusters using the multidimensional scaling technique. Based on the MDS results, we provide recommendations for further research on trust, trustworthiness, and distrust in the river basin management context. The paper is structured as follows. Section 2 introduces the Conceptual Framework and explains the research methods and materials which include the experiment design, the materials used in the quasi-experiment, the process of data collection, and the methods used to analyze the data. Section 3 contains the findings based on the in-game data, the initial descriptive statistic results, the Chi-square goodness of fit test results, and the MDS ALSCAL procedure. The subsequent section discusses the findings and explains the limitations of the study. The final section provides concluding remarks and proposes future research.
Materials and Methods
We divided the materials and methods section into three parts, first the conceptual design, then the description of the game and finally the methods used to analyze the game data. We used three methods to analyze the pre-game and post-game assessment results. First, the Principal Component Analysis (PCA), followed by the Chi-Square test for goodness of fit, and finally the multidimensional scaling using the ALSCAL procedure. For the in-game data, we extracted the results of all the trading rounds and assessed them using Tableau professional edition version 10.2.3.
The Nzoia WeShareIt Game Conceptual Framework
The Nzoia WeShareIt conceptual framework ( Figure 1 ) was developed to incorporate trust, trustworthiness, and cooperation, in the policy game. It combines three design approaches the: Klein (1993) Recognition-Primed Decisions (RPD) model [47, 48] , the input-process-output model of serious game design developed by Garris, Ahlers, and Driskell (2002) [49] , and Landers (2014) theory of gamified learning model [50] . [11] explains how the design approaches were incorporated in the Nzoia WeShareIt game (see supplementary information S1). methods to analyze the pre-game and post-game assessment results. First, the Principal Component Analysis (PCA), followed by the Chi-Square test for goodness of fit, and finally the multidimensional scaling using the ALSCAL procedure. For the in-game data, we extracted the results of all the trading rounds and assessed them using Tableau professional edition version 10.2.3.
The Nzoia WeShareIt conceptual framework ( Figure 1 ) was developed to incorporate trust, trustworthiness, and cooperation, in the policy game. It combines three design approaches the: Klein (1993) Recognition-Primed Decisions (RPD) model [47, 48] , the input-process-output model of serious game design developed by Garris, Ahlers, and Driskell (2002) [49] , and Landers (2014) theory of gamified learning model [50] . [11] explains how the design approaches were incorporated in the Nzoia WeShareIt game (see supplementary information S1). [48] , Garris, Ahlers, and Driskell [49] , and Landers [50] . The game outcomes on situation awareness (SA) are discussed in Onencan [10] . The first three-game cycle rounds represent the status quo (normality). In the fourth round, the player's food and energy resources are halved due to a slow-onset disaster in the form of drought, thus disrupting the status quo.
The Garris, Ahlers, and Driskell (2002), input-process-output model and the Recognition-Primed Decisions (RPD) model [47, 48] , informed the design of the Nzoia WeShareIt game steps and cycles to ensure structured game design and participant learning. Each cycle provides an opportunity for the players to learn through interactions with other players and Real-time feedback through performance graphs, leaderboard, and in-game reflections [49] . Landers (2014) theory of gamified learning model was adopted to influence behavior and attitudinal change. Since the input-process-output model is designed to influence direct learning, we incorporated the Landers (2014) theory of gamified learning model to influence players behaviors and attitudes, indirectly through the delayed effect game mechanic in the form of climate change- [48] , Garris, Ahlers, and Driskell [49] , and Landers [50] . The game outcomes on situation awareness (SA) are discussed in Onencan [10] . The first three-game cycle rounds represent the status quo (normality). In the fourth round, the player's food and energy resources are halved due to a slow-onset disaster in the form of drought, thus disrupting the status quo.
The Garris, Ahlers, and Driskell (2002), input-process-output model and the Recognition-Primed Decisions (RPD) model [47, 48] , informed the design of the Nzoia WeShareIt game steps and cycles to ensure structured game design and participant learning. Each cycle provides an opportunity for the players to learn through interactions with other players and Real-time feedback through performance graphs, leaderboard, and in-game reflections [49] . Landers (2014) theory of gamified learning model was adopted to influence behavior and attitudinal change. Since the input-process-output model is designed to influence direct learning, we incorporated the Landers (2014) theory of gamified learning model to influence players behaviors and attitudes, indirectly through the delayed effect game mechanic in the form of climate change-induced disasters (drought) [50] . Drought increases climate change risk perception and is expected to contribute to cooperation ultimately.
Experimental Design
The game was designed for policymakers in the Nzoia river basin in Western Kenya. The basin comprises six country governments, namely, Busia, Bungoma, Kakamega, Siaya, Trans Nzoia, and Uasin Gishu. Each county government has different resources and different targets. Some counties (Trans Nzoia and Kakamega) have higher food productivity capacity, and others (Uasin Gishu and Bungoma) have higher hydro-electric energy productivity capacity. Some county governments (Busia and Siaya), cannot produce the bare minimum of food and energy for their residents, without compromising economies of scale, the environment, and future generations. Downstream counties (Busia and Siaya) that have lower food and hydro-electric energy productivity capacity could stop food and energy production. Upstream counties could choose to focus on only food or energy production, based on their comparative advantage and stop the production of food (in the case of Uasin Gishu and Bungoma) or energy (in the case of Trans Nzoia and Kakamega).
In the game, riparian county governments are generally faced with three basic policy decision options: Maximize, Limit or Stop food and energy (hydro-electric energy) production. The Maximize decision option is generally based on comparative advantages centered on their food and energy productivity levels and the amount of available water. The Limit decision option requires the riparian governments to minimize their energy and food production especially in the areas where the productivity levels are low. The Stop decision option requires riparian governments to stop energy and/or food production and buy the energy and/or food shortfall from other riparian governments.
The players are united by the shared goal to manage the river basin sustainably. To meet the shared goal, players must communicate their needs and negotiate with county governments to help them meet their needs. Also, players may strategize on winning together. The joint strategy requires a higher level of trust that the other players will keep their promise and not act to their detriment.
We held the game sessions in July 2016. There were seven (7) game sessions played by five (5) policymakers (total of 35 policymakers). Amongst the 35 participants, 12 were female, and 23 were male. The participants were mainly in the 25 to 34 (11 participants); 45 to 54 years (10 participants), and 35 to 44 (7 participants) age ranges. The highest levels of education were a Bachelor's degree (20 participants) and a college diploma (7 participants). The sessions were conducted first in Busia, then Kakamega, followed by Bungoma and finally Trans Nzoia county government. provide a detailed description of the game design, participants profiles and the sessions [11] .
Materials
The assessment contained 18 questions from the Propensity to Trust (PTS) scale. The PTS scale is context-specific, it measures the underlying behavior of a person based on the simulated state [17, 27, 51] . Ten of the questions assess trust and eight assess trustworthiness. For each question, the respondent assessed the accuracy of the statement, according to their perception. The scores were from 1 to 5, one meaning "very inaccurate" and five meaning "very accurate."
The original PTS scale has 21 questions. We adopted the PTS scale from Evans and Revelle (2008) , with a few modifications. Appendix A encompasses a description of the modifications made and Table A1 in Appendix B lists all the questions asked in the pre-game and post-game questionnaire. Supplementary Materials S2, contains the raw data we used to extract the results. Using the respondent's responses, we first conducted a PCA of the two sub-scales to assess the underlying structure of the two PTS sub-scales psychometrically. The purpose was to check whether the two sub-scales had sufficient loadings before undertaking further analyses [27] . A detailed explanation of the PCA results is in Appendix B.
The trustworthy factor loadings were stable and significantly higher than the trust factor loadings in both the pre-game and post-game stages. Therefore, we concluded that the trustworthy sub-scale measures one construct.
The trust sub-scale was very unstable and seemed to be measuring more than one construct. Though the trust sub-scale passed the goodness of fit test at the post-game level, its loadings are not high, and the underlying structure was not straightforward. Thus there was the need for further analyses, as explained in the subsequent sub-sections. The loadings per item for the two subscales are in Appendix B (Table A1 ).
Method 2: Chi-Square Test for Goodness-of-Fit for PTS
The Chi-Square goodness-of-fit test was used to compare an observed distribution with a theoretical distribution. The Chi-Square test for goodness-of-fit null hypothesis is: there is no significant difference between the post-game results for the PT sub-scales (trust and trustworthiness), and the pre-game results (H0). The Chi-Square goodness-of-fit test alternative hypothesis is: there is a significant difference between the post-game results for the PT sub-scales (trust and trustworthiness), and the pre-game results (H1). We reject the null hypothesis if Sig. < 0.05.
Method 3: The Multidimensional Scaling (MDS) ALSCAL Procedure
Multidimensional scaling (MDS) is a technique used to visualize the level of similarity of the individual objects in a dataset [52] . It places these objects in an n-dimensional space, the coordinates of which are formed by a series of hidden or underlying attributes [53] . The purpose of MDS is to identify those attributes, compute the coordinates of each object and represent the objects in space [52] . The primary purpose of conducting MDS was to compute the distances between objects and group them in clusters, based on their similarities [52] . Afterward, we labeled each dimension according to the characteristics of the object in each class. The MDS procedure starts from a single object attribute to discover the underlying dimensions behind that attribute [53] .
Results
In this section, we present the findings on the WeShareIt Game trade exchanges (3.1), the PT sub-scales responses findings based on the Chi-Square goodness-of-fit test (3.2) and the MDS (3.3). Appendix C explains the results of the pre-game and post-game descriptive statistics. The standard deviations and means for each PTS sub-scale item, are contained in Table A2 .
Cooperation Outcomes: Nzoia WeShareIt Game Results
Using Tableau, we visualized all the trades conducted by the five county governments ( Figure 2 ). The exchanged resources are food, energy (hydroelectric power), and money [11] . In-game trade data was extracted to visualize the exchanges between County Governments starting with hydro-electric energy, then food, and finally money. There were numerous trade transactions; some can be grouped as 'short-term opportunistic' transactions, that did not develop long-term engagement while others were grouped under strong long-term oriented relationships [54] (p. 338).
However, the short-term opportunistic transactions are minimal compared to the long-term oriented and repeated transactions. Due to the repeated transactions, a network of buyers and sellers seemed to be emerging based on comparative advantages. Uasin Gishu is the sole provider of hydro-electricity energy for the basin. Trans Nzoia and Kakamega are the food providers. However, Trans Nzoia provides more food than Kakamega. The primary consumers that ensure that the excess food and energy are utilized are Bungoma and Busia. 
Chi-Square Test for Goodness-of-Fit for PTS
The goodness-of-fit results indicate statistical differences in the trustworthy sub-scale for all the eight variables. Based upon the observed frequencies it appears that there was a significant increase or decrease in trustworthiness between the pre-game and post-game results. The p-value for all the eight variables is lower than 5% (Sig. < 0.05). Hence, we reject the null hypothesis: there is no 
The goodness-of-fit results indicate statistical differences in the trustworthy sub-scale for all the eight variables. Based upon the observed frequencies it appears that there was a significant increase or decrease in trustworthiness between the pre-game and post-game results. The p-value for all the eight variables is lower than 5% (Sig. < 0.05). Hence, we reject the null hypothesis: there is no significant difference between the post-game results for the trustworthiness sub-scale, and the pre-game results (H0). Hence, there is an enormous variance between the post-game results for the trustworthiness sub-scale, and the pre-game results (H1).
The results for the trust sub-scale are varied. Based upon the observed frequencies, it appears that there was a significant increase or decrease in trust between the pre-game and post-game results in six variables (T1, T2, T3, T4, T7, and T10). The p-value for all the six variables is lower than 5% (Sig. < 0.05). Consequently, we reject the null hypothesis: there is no significant difference between the post-game results for the trust sub-scale, and the pre-game results (H0). As a result, there is a significant difference between the post-game results for the trust sub-scale, and the pre-game results (H1). Additionally, there was no significant increase or decrease in trust between the pre-game and post-game results in four variables (T5, T6, T8, and T9). The p-value for all the four variables is higher than 5% (Sig. < 0.05). Therefore, we maintain the null hypothesis: there is no significant difference between the post-game results for the trust sub-scale, and the pre-game results (H0). The results of the trustworthy sub-scale Chi-Square test for Goodness-of-fit are in Table A3 and for the trust sub-scale in Table A4 (Appendix D).
Multi-Dimensional Scaling (MSD) Using the ALSCAL Procedure
To be able to assess the multiple dimensions of the PTS, we performed a multidimensional scaling (MDS) using the ALSCAL procedure. Appendix E describes the ALSCAL procedure. To assess the consistency of the model we considered the scatterplot of linear fit (Figure 3 ). Since the points in the chart tend to gather around the chart diagonal (straight line), the model's consistency is confirmed. significant difference between the post-game results for the trustworthiness sub-scale, and the pregame results (H0). Hence, there is an enormous variance between the post-game results for the trustworthiness sub-scale, and the pre-game results (H1).
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To be able to assess the multiple dimensions of the PTS, we performed a multidimensional scaling (MDS) using the ALSCAL procedure. Appendix E describes the ALSCAL procedure. To assess the consistency of the model we considered the scatterplot of linear fit (Figure 3 ). Since the points in the chart tend to gather around the chart diagonal (straight line), the model's consistency is confirmed. Based on the scatterplot of linear fit that was derived from the Euclidean distance model, there was more extensive space for disparities than distances. The disparities ranged from slightly above 0 and 4. However, the distances were narrower than the disparities because the responses seemed to gather around the chart diagonal. As the disparities increased, the distances decreased. There were more considerable distances on the lower side of the Y-axis where the disparities were less compared to the upper side of the Y-axis. Figure 4 visualizes the distances and disparities separately based on the 36 observations/stimuli.
After that, we assessed the stimulus coordinates, configured in a two-dimensional space. There were 36 observations or stimuli (18 results from the pre-game questionnaire on trust and 18 results Based on the scatterplot of linear fit that was derived from the Euclidean distance model, there was more extensive space for disparities than distances. The disparities ranged from slightly above 0 and 4. However, the distances were narrower than the disparities because the responses seemed to gather around the chart diagonal. As the disparities increased, the distances decreased. There were more considerable distances on the lower side of the Y-axis where the disparities were less compared to the upper side of the Y-axis. Figure 4 visualizes the distances and disparities separately based on the 36 observations/stimuli.
After that, we assessed the stimulus coordinates, configured in a two-dimensional space. There were 36 observations or stimuli (18 results from the pre-game questionnaire on trust and 18 results from the post-game questionnaire on trust). For each of the 36 observations, the model computed two coordinates (Dimensions 1 and 2) and grouped the 36 observations into clusters. Figure 5 plots the two-dimensional solution obtained for the pre-game and post-game individual dissimilarity scores for the trust and trustworthiness sub-scales, grouped in two dimensions. We clustered the conceptual map results into four groups. Figure 6 and Table A5 (Appendix E) contains the clustering of the 36 trust and trustworthy observations based on the derived stimulus configuration from the Euclidean distance model into four clusters, under two dimensions. To understand the components of the four clusters, we first assessed the features of each of the 18 variables within the PTS. All the 12 variables in the first cluster assessed the respondent's positive perceptions, beliefs, and actions (trust). The four clusters mainly contain the results of the 12 positive, trustworthy PTS sub-scale in one cluster and the results of the six negative trust sub-scale in another. Based on the respondent's score, high scores indicated a high disposition to trust. Low scores indicated a low disposition to trust. The last six variables were grouped in the second cluster that assessed the respondent's negative perceptions, beliefs, and actions (distrust). Based on the respondent's score, high scores indicated profound distrust and low scores indicated low distrust. The other two clusters differentiate the pre-game results from the post-game results. Particularly, two variables did not fit into the four clusters: T10 and T4.
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After that, we interpreted the two dimensions and gave suggestive labels for each dimension: (1) Dimension 1 represents uncertainty, and (2) Dimension 2 represents complexity ( Figure 6 ). The first dimension refers to the level of uncertainty with two values-low and high-and the second dimension denotes to the level of complexity with two values-low and high. We were guided by the elements of trust as highlighted by Gambetta [13] (p. 218) when determining the labels for the two dimensions. The first element relates to trust being a "threshold point, located in a probabilistic distribution." In this threshold, the values range from 0 to 1, with 0 representing complete distrust and 1 representing complete trust. At the midpoint of these values (0.50) is uncertainty. From the graph, the midpoint of trust and distrust is located along Dimension 1, justifying our interpretation that Dimension 1 represents uncertainty. Secondly, trust is principally relevant when there is deep uncertainty and high complexity. Luhmann [25] explains that a critical element of trust is the reduction of complexity. Thus, Dimension 2 represents complexity. two dimensions. The first element relates to trust being a "threshold point, located in a probabilistic distribution." In this threshold, the values range from 0 to 1, with 0 representing complete distrust and 1 representing complete trust. At the midpoint of these values (0.50) is uncertainty. From the graph, the midpoint of trust and distrust is located along Dimension 1, justifying our interpretation that Dimension 1 represents uncertainty. Secondly, trust is principally relevant when there is deep uncertainty and high complexity. Luhmann [25] explains that a critical element of trust is the reduction of complexity. Thus, Dimension 2 represents complexity. Figure 6 . Clustering of the Conceptual Map based on the two dimensions. Dimension 1 represents the impact of high and low uncertainty on the levels of trust and distrust, with the positive impacts on the right side and negative impacts on the left side. Uncertainty had a mixed marginal impact on trust and a distinct negative impact on distrust. Dimension 2 represents the impact of high and low complexity on the levels of trust and distrust, with trust increasing and distrust decreasing.
Discussion
The first four parts of the discussion are centered on the four research questions, as highlighted in the Introduction section. The fifth part discusses the limitations of this particular study.
Cooperation and Competition
Cooperation and competition increased throughout the game. The results support the findings by Gambetta [13] (p. 215) that competition and cooperation should not be perceived as alternatives because they coexist throughout the game sessions. Water cooperation was evident in the game, and at the same time, the participants chose not to stop unproductive food and energy production, as a safety net. None of the county governments decided to make 100% of their food and energy and not engage in any trade relations with the neighboring counties. Based on the debriefing sessions, the respondents stated that it was not wise to completely trust the neighboring counties to produce their food or energy. Therefore the small production, though under unproductive conditions, was a safety net, intended to protect them from the 'increased vulnerability' that emerges from a trust relationship [54] (p. 338). Competition and cooperation coexisted due to decisions not to stop unproductive food and energy production. The primary challenge in the game was finding a healthy balance between Figure 6 . Clustering of the Conceptual Map based on the two dimensions. Dimension 1 represents the impact of high and low uncertainty on the levels of trust and distrust, with the positive impacts on the right side and negative impacts on the left side. Uncertainty had a mixed marginal impact on trust and a distinct negative impact on distrust. Dimension 2 represents the impact of high and low complexity on the levels of trust and distrust, with trust increasing and distrust decreasing.
Discussion
Cooperation and Competition
Cooperation and competition increased throughout the game. The results support the findings by Gambetta [13] (p. 215) that competition and cooperation should not be perceived as alternatives because they coexist throughout the game sessions. Water cooperation was evident in the game, and at the same time, the participants chose not to stop unproductive food and energy production, as a safety net. None of the county governments decided to make 100% of their food and energy and not engage in any trade relations with the neighboring counties. Based on the debriefing sessions, the respondents stated that it was not wise to completely trust the neighboring counties to produce their food or energy.
Therefore the small production, though under unproductive conditions, was a safety net, intended to protect them from the 'increased vulnerability' that emerges from a trust relationship [54] (p. 338). Competition and cooperation coexisted due to decisions not to stop unproductive food and energy production. The primary challenge in the game was finding a healthy balance between cooperation and competition [13] (p. 214).
Trust and Trustworthiness
Apart from the eight trustworthy variables, there were 12 trust variables. Within the 12 trust variables, four assessed the respondent and six assessed other players in the game. Therefore, there were three groups of constructs being measured: trustworthiness (8 variables TW 1-TW8), cooperative nature of the respondent (4 variables-T1-T4) trust (6 variables T5-T10). All these 18 variables comprise the PTS/DTS.
The game had a significant positive impact on individual perceptions of their trustworthiness. The players exhibited high trustworthiness, and high ability to cooperate. All the respondents had positive perceptions of their trustworthiness and this perception increased significantly after the game sessions.
The players' assessments indicated a low perception of the trustworthiness of other players. Trust levels declined consistently after the game sessions. The trustee (B) was reciprocating (based on the in-game results) with clear evidence of distrust by the trustor (A).
The trust results were not complementary to trustworthy because the ratings of B by A worsened after playing the game (except the self-assessment PTS ratings, namely T1-T4). In the case of the Nzoia WeShareIt game, the trust-trustworthiness relationship was not complimentary. The initial Chi-Square test for goodness-of-fit test results indicates contrary findings to previous research regarding the complementarity of the relationship between trustworthiness and trust [27, 34, 39] .
According to Reiersen [34] (p. 4) the trust problem is the lack of knowledge by the trustor that the trustee is trustworthy and B is the solution. To overcome the trust problem, B has to convince A, that B is trustworthy. The 35 Bs, in the case of the Nzoia WeShareIt game, did not manage to convince the 35 As, that they are trustworthy. The consistent poor rating of other players indicated that the interactions between the players led to conflicts over the shared water resources, that could not be retracted, leading to low B trustworthiness ratings [28, 55] . Increased competition, exclusive dealing, price fixing, refusal to trade with others, and absorption of a competitor led to unfair trading practices. Though cooperation improved, there was also augmented competition, at the expense of B's trustworthiness.
There are various explanations of these contrary findings. First, in the initial game rounds, cooperation was not based on trust, leading to conflicting results. Disposition to trust was consistently built throughout the game because there were repeated actions that proved that cooperation works. Reierson [34] , explains that cooperation based on repeated interaction "is just pure calculation and maximization of long-term self-interest." Therefore, the initial cooperative actions were not grounded on trust and this may be one of the reasons for the contradictory results [34] , Trust is one of the elements that enable cooperation, and we could not assume that because there were cooperative actions, trust was established at the initial stages of the game.
Second, Ben-Ner and Halldorsson [26] explain that trustworthiness is embedded in norms. Reiersen (2018) adds that "trustors trust because they are aware that trustworthiness is rooted in norms." Hardin [18] (pp. [25] [26] [27] [28] [29] explains some difficulties experienced when seeking to measure trustworthiness in various societies. The first difficulty is framing of the question: different societies frame the same question differently leading to varied responses. The different frames are mainly due to different institutional structures or variation in time. Another difficulty is individuals with a background of untrustworthy relations. It is harder for such individuals to undertake the risk of perceiving someone else as trustworthy and thus they cannot easily develop a trusting relationship.
Third, changes in the game led to instances of incentive incompatibility that reduced B's level of trustworthiness. If B is a producer of food or energy, X refers to four things:
1.
B will make the relevant water allocation to produce excess energy and/or food on behalf of A; 2.
B will sell the excess production to A before considering other competing buyers; 3.
B will not insist on high fixed prices, even when there is high demand; and 4.
B will strive to keep the promise made to A, even under unforeseen circumstances (droughts).
Based on the game design, there is a high likelihood that B will not fulfill all the Xs in every round. In the drought round, B loses half of their resources, and even though they fulfilled the first X, they cannot fulfill the last X because the game rules require B first to ensure that its residents have sufficient food and energy before selling to others. Therefore, though B's actions are perceived untrustworthy, it was challenging for B to convince A that they are trustworthy when achieving specific game rules competed with an act of trustworthiness. The drought round indicates that there are times when B's interest does not encapsulate A's [16, 18] thus, B had no interest in being trustworthy. Consequently, the post-game questionnaire assesses a summation of all the interactions and does not take account of the moments, when B's interest did not encapsulate A. In these instances, trust and trustworthiness were not complimentary. Incentive incompatibility and competition led to consistent low ratings for B's trustworthiness. Thus confirming the statement by Hardin [18] that trust is "heavily limited and conditional." X is a critical component of trust and B's interest must encapsulate A, before a complementary and cyclical relationship is established.
Trust and Distrust
The trust-distrust relationship is bi-dimensional [28, 31, 32] , within the context of the Nzoia WeShareIt game. The results imply that a single dimension analysis of trust of the overall level of PTS may be potentially misleading because the respondents were measuring other constructs, not envisaged when developing the assessment tool. The distances between the variables indicate that the respondents measured multiple constructs. Disposition to trust variables all clustered into one big group, while another group clustered on the left side of the graph. The vast distances between these two groups confirm that the multidimensional scale separated the two constructs. Though the trustworthy sub-scale was not affected, the trust sub-scale measured different constructs leading to conflicting results.
The results confirm that trust and distrust are distinct concepts. Some constructs were being measured, namely, trust in others, distrust of others, a sense of trustworthiness of others, and a self-assessment of trustworthiness. There were high scores for self-assessment of trustworthiness and distrust of others. The respondents were facing a difficult time being trusted by other players. Each player considered him/herself highly trustworthy, but that perception was not mutual neither was it a collective perception. The general perception was that none of the players could be trusted. Based upon the vast distances between all the distrust results on the conceptual map, there was no significant change in distrust levels at the start and the end of the game for all the six variables.
Trust, Distrust, Complexity, and Uncertainty
Increased complexity and uncertainty led to increased trust. Based on Figure 6 , trust is located in the area in the graph representing deep uncertainty and high complexity. The research results indicate that trust levels increased as uncertainty and complexity increased.
Moreover, trust is excluded in circumstances where a trust relationship will not affect the decision made. In the graph, trust is excluded from the left side of the graph, where there is low uncertainty and low complexity because in this case trust is not needed to make a decision [13, 25, 56] . It is also excluded from the upper left of the graph where there is low uncertainty and high complexity, where efforts to understand and address the complexity are needed, instead of trust. Klinke and Renn [23] (p. 1086) support this finding by stating that "it does not make sense to incorporate . . . perceptions, or any other social aspects into the function of resolving (cognitive) complexity. Charnley [57] adds that when there is deep complexity, social solutions can be used if the specific community has certain knowledge that is critical for reducing complexity. Therefore, community knowledge replaces trust thus reducing complexity, where the situation is certain and unambiguous. Klinke [23] proposes technical solutions in the form of cost-effective methods to address deeply complex problems that are unambiguous and certain.
Reduced complexity and uncertainty led to a decrease in distrust. The conceptual map indicates a decrease in distrust between the pre-game and post-game findings, though the decrease was not significant. The decrease occurred when complexity and uncertainty were reduced. Therefore, under familiar conditions (when the players were more familiar with the risk and the other respondents), complexity and uncertainty are reduced leading to a decrease in distrust.
Limitations of the Study and Future Research
The research study approach faced three main limitations. First, it was not possible to include the X in the pre-game questionnaires, which led to the assessment of generalized or social trust, at the start of the game. Hardin defines general trust as "trust in random others or social institutions without grounding in specific prior or subsequent relationships with others [18] (p. 23)." However, based on the nature of the questions (apart from T5-T10 that needed reverse coding), the response, whether in the real world or a game environment, would not make a huge difference since this was one's subjective assessment of their level of trust and trustworthiness. Therefore the comparison we made between the pre-game and post-game questionnaires is justified because the questions were a subjective assessment of the trustor (A), save the six questions that focused on the trustee (B). However, the effects of this limitation were not considered immense, since there was no significant difference between the distrust scores before and after the game.
Second, the post-game questionnaire was designed to assess a summation of all the interactions. Though this is a convenient and less cumbersome approach, it did not take account of the moments, when B's interest did not encapsulate A.
Third, we adopted both the 'belief-based [58] ' and the 'behavioral-based [59, 60] ' approaches to trust without integrating the two in one assessment tool. Bauer [40] (p. 21) points out that one of the biggest challenges of measuring trustworthiness is the inability to yield credible answers. To address this, we used in-game data to measure trustworthiness actions and asked indirect behavioral questions using the pre-and post-game questionnaires to measure attributes that influence trustworthiness. It was not clear from the in-game data whether the cooperative actions were grounded purely on trust or there was another factor that contributed to the cooperative actions.
Conclusions
Trust is a critical element that enhances water cooperation within a shared river basin. Trust establishes a healthy balance between cooperation and competition with the aim of increasing the benefits that riparian governments can derive from the shared water resource. To be able to tap into the positive aspects of trust, it is imperative that trust concepts and collaborative processes that relate to water resources management are better understood.
Little is known of the relationship between trust and trustworthiness. There is limited literature on trustworthiness and how it relates and contributes to a trusting relationship. Moreover, the belief that distrust and trust are unidimensional has led to limited research on the relationship between trust and distrust. Additionally, there is established literature that affirms that trust reduces complexity by limiting the number of possible future options to one: action X by B. However, very little is known regarding the impact of changing levels of uncertainty and complexity on the levels of trust and distrust.
In this paper, we offer a game-based approach that can be replicated in any river basin, to assess trust and collaboration processes. The model is supported by pre-game, in-game, and post-game data that measure both the 'belief-based' and the 'behavioral-based' approaches to trust. After that, the paper discusses some interesting and potentially important results, namely, that:
Cooperation and competition coexisted and increased throughout the game; 2.
In the Nzoia WeShareIt Game context, trustworthiness, and trust were not complementary; 3.
Trust and distrust are bi-dimensional and operated simultaneously in the game due to the multiple and mixed conditions, leading to varied complexities and uncertainties; and 4.
Increased complexity and uncertainty led to increased trust whereas decreased complexity and uncertainty led to a decrease in distrust.
We recommend that future researches focus on deepening understanding of the relationship between trust, trustworthiness, and distrust in the context of river basin management. Also, there is a need to improve existing measurements of trust so that trustworthiness and distrust are correctly measured. These studies should aim at increasing water cooperation within a shared basin and contribute to complexity and deep uncertainty studies. Finally, there is a need for more research on how to establish a healthy balance between cooperation and competition, once the attributes of (dis)trust are better understood.
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Appendix A. Modifications Made to the PTS Scale
First, the original PTS had 21 questions [27] . We deleted three PTS questions, namely:
Stick to the rules (No. 6); 2.
"Return extra change when a cashier makes a mistake [61] " (No. 10); 3.
Retreat from others (No. 15).
We deleted question 6 because the players easily confused it with question 7 (believe the laws should be strictly enforced). One was measuring the act of sticking to the rules (No. 6) and the other the belief that laws should be strictly enforced. The player might have the belief but not stick to the rules. However, we decided, based on the responses received when testing the questionnaire, that the construct should be deleted to reduce confusion. We also deleted question 15 because it was similar to question 18 (avoid contact with others) and would lead to confusion when the players were providing their responses.
Additionally, we deleted question 10 because in the game there was no cashier and change. Also, money transfers between the players were electronically calculated with a very low probability of cheating or avoidance to make payments. We made deductions during the particular round, in predetermined stages. For instance, we deducted the payment of a penalty at the close of the trading round. Therefore, the players had no chance to evade payment or pay less than what was required.
After adopting the remaining 18 questions, the language was modified to reflect a policy game context. For instance, question 19: we transformed it to believe that most people would lie to get ahead so that it was relevant to the game. The revised question read: believe that most people (players) would lie to get ahead (T8). Another example is: would never cheat on my taxes. We transformed it to never cheated (TW6).
Appendix B. Principal Component Analysis (PCA) Results
We conducted a PCA using XLSTAT. The PCA results are in Table A1 . Table A1 . A table containing the PTS items for the pre-game and post-game questionnaires. Changes made to the original questions are in brackets. A principal component analysis was undertaken to assess the underlying PTS structure. The table also contains factor loading of PTS items for both the pre-game and post-game results. The trustworthy sub-scale has high loadings. There were low loadings for the first four trust items at the pre-game stage and high at the post-game stage, though negative. Based on the findings, three items were identified not to have sufficient loadings (higher than 0.30), at the pre-game stage, namely:
For the post-game labels, we used the same labels, and added the word post, to differentiate the findings from the pre-game findings. From each of the contingency tables, we computed the mean and standard deviation scores to assess the difference between the pre-game scores and the post-game scores, for each variable (dissimilarity matrix). The difference between the mean scores indicated whether there was positive change (increase in the mean score), a negative change (decrease in the mean score) or no change at all.
Based on the findings, there was an increase in the PT in four variables within the trustworthiness subscale (TW4, TW6, TW7, TW8). The increase in TW4, TW7, and TW8 was marginal (0.1). TW6 was reported to have the highest increase (0.4). There was no change in PT in TW2. However, there was a slight decline in the standard deviation for TW2 (0.1). There was also a decline in PT for three variables (TW1, TW3, and TW5). The decline was marginal for TW3 and YW5 (0.1). The decline in PT for TW1 was the highest (0.3).
According to the initial findings, there was an increase in the PT in three variables within the trust subscale (T1, T2, and T4). None of the increases were marginal (0.3, 0.5 and 0.8). T4 was reported to have the highest increase (0.8). The standard deviations for the trust subscale were much higher than the trustworthiness subscale. The highest standard deviation for trust was 1.5, and for the trust, it was 1.1. There was a decline in PT for seven variables (T3, T5-T10). The decline was marginal for T3 only. The decline in PT for T8 and T10 were the highest (1.0).
Appendix D. Chi-Square Test for Goodness-of-Fit for PTS Results
The use of raw cell frequency to assess whether there was trust formation or not, can be misleading. From the raw cell frequencies (expressed as mean and standard deviation), T8 had the highest mean difference between the pre-game and post-game results (1.0) and standard deviation (1.5). In the non-parametric Chi-Square test for goodness-of-fit for the trust sub-scale, the results for T8 were not significant. Additionally, the trustworthy mean differences between the pre-game and post-game results were marginal compared to the trust sub-scale with much lower standard deviations. On the contrary, all the trustworthy Chi-Square tests for goodness-of-fit results were significant. TW1  TW2  TW3  TW4  TW5  TW6  TW7  TW8 PRE-GAME as the respondents perceive them. In this case, the algorithm presents the respondents with all the possible pairs of comparisons [52] . The ALSCAL procedure uses the dissimilarity or discrepancy matrix. The individual scores were aggregated by summation or by computing their average, and:
• If the higher scores correspond to similar objects, and the lower scores correspond to dissimilar objects, then we get a similarity or proximity matrix.
•
If on the contrary, the higher scores correspond to dissimilar objects, and the lower scores correspond to similar objects, then we get a dissimilarity or discrepancy matrix [52] .
The ALSCAL performed resulted in a dissimilarity matrix, and the chosen model was Euclidean distances with the minimum dimensionality of two, and the maximum dimensionality of two. The SPSS program computed the Euclidean distances between the scores. We chose a two-dimensional model to get one model with two dimensions for ease in the visualization of the conceptual map and interpretation. The maximum model iterations were 30.
The first pieces of information we analyzed were the: (1) model stress; and the (2) stress and squared correlation (RSQ) in distances. They are both indicators of model efficiency. The model stress also called the 'phi' statistics, is the most important. The lower the stress, the better is the model. The critical values to assess model quality are: 
